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(54) PARALLEL COMPUTER 

(57)Abstract: 

PURPOSE: To shorten the execution time and to 
effectively use processors even in the case of the degree 
of parallelism lower than the number of processors. 
CONSTITUTION: A processor array consisting of n 
processors 1 and a processor array controller 2 which 
controls the processor array and extracts two kinds of 
instruction strings, which can be executed in parallel, 
from instruction strings to supply them to the processor 
array are provided, and one of two kinds of instruction 
strings supplied from output terminals OUT0 and OUT1 
of the processor array controller 2 is received by each 
processor 1 , and two kinds of instruction strings are 
executed in parallel by n processors. 
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if © p - * y (c^fe -S^^fSffi or*s< cifc 

40 [0 06 8] H3©^BJ«. PE7U-f©f-f 

[0 06 9] M®*tf b#k: mmmmz'rt 5 sp e© 

X^rtf 5 *> £ '5 ^IS* SW. »*©& SPEtt, 
P©PE^f*±-C*> »±©PE©^-f;U^g 
50 ICJ:*). $6fC5fe©^»tp©PE5!>i*?c.J5>fe^©PEfC 
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Si -So 

[0 07 0] gLk*>6. Ma-raWfflCD^^XK-^toti- 
[007 1 ] tfc, Ti'-feXfgKffeMi'SSPE 

©p * y £t * -fe x-r SfiBfrP E ©ftfR^i 
^Lri^SPECDP-^^y^ytcHSr^-fexo. 

[0 07 2] ^•^UfiiTi'-feX^g?:, 

i"fe x^is* p e ©±5t@e«tr s c i tc ± d isswa* 

[0 07 3] S&4 0f6W©^J9HWMc jctlii, J 9-fe 
-^©W^Oj^StiO y 9 h £r? 9 7 y fcgx.3© 

[ o o 7 4 ] » 5 ©»w (ommmm^cjznu. & s 

p-lz » £ ^ a -fe ? h * v -fe - £>**t?BC 

-e©^ yte-t?3!)sa^p-fe^-9-?E-c^ttn«. aft 

[0 07 5] 

[KB»«3 «T> 0ffl£#Mb£#6#^©j£&fe0!£ 
[0 07 6] 51 ©fPJ 

m 1 ©*93©-£9fcW<©*fS*ia 1 fc^t. HHctkL 

Htklth&i^ 7*p-fe 9-y- i p^fcct^^'p-fe 9-y- i 
[0 07 7] 4-B©H*M-e«, 7"at^t7 u 

fHffl&s 2^2 mm<Dft&m*m&-rzm&ic?^x 

mtrffi. 01©^Bj«cn«cK6-r. S^«S©#^5>J 
[0 0 7 8] 7 , nt?f71/-f««I28 > 

yp-tz 9-y- n*> 7"n -fe s» -y-r u M®^g 2 &iwjh# 
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[0079] l^icit -7rH2 vV%mfimkv>7'v 
p-fe , •y-#^s^©-7 , P 42 ? -y 1 tttts^j^o u t 1 

[0 0 8 0 3 #^D-fe";lM8, U^Xdf^y 

■tMfc«2o©SW^*-F*s*5„ nil S^'P-tef 
10 -y- 1 J&qfctKttf'N'S \sV>7. z&gm*:- k-c* 0 . 

5loit Mo^n-fe 9-9-1 tu^**jwrrsu2> 

[o 0 8 1 ] ccn^u^^wia, a#©?* 
Pti-tirt©u^ ^©rt^Mts-rsffl#© uyx 

^©^£S{C|UD«fc5{C&^rt,^it,^£:i-C* 

•5„ -ot Dffi^©7*p-fe9-y- 1 rt©uyx$Kf- 

ffi^©^P -fe 9 -y 1 ^«#jA/vfcy : - iriBDf-^ 

20 [0 082] 7"at-> fff#^©7'o -fe 9-y- 1 «, 
e^©^P-fe9-y*#J:0 loA#l>tfl:^^P-fe 
»7-14l/^««tl/. 7-n*7tS^i©7' 
R-fe9-y-Hi> @^©^P-te9-y-##J:0 lo/hSt^ 

p-fe9-y-i £w^****-rs. 

[008 3] *f, 7'P-b 9t»-«J: 0 fcl^dBE*»^:*«,> 

^•p -fe 9 -y- 1 ©ttfp f » u y x ^ f t 

U -T^r©7"P-fe9-y HC|^D^ffi ; SrXtf3'a'-5.fcS?) 
tCpJD#%«:#l^-S-?>J:^ic-rSo C© 

S^ntl^Ot?, 7 - Pt-;t7!/-/B9gg2©2o 
©m^iFOUTO, 1^6P-©#^U4W&-rSC 
i(C<t*3, 1 o©#<£?lJ£ 2 o©*^JUi 1/ 4 

[0 084] ^(C7-p-fe 0 *>^iaf*!/jN3l>*a 

atstl ©ttff*- HJpyx^Wt- Kits. 
7'P-b9-y#^^^t©7 , Pi2^-y 1 £^©#-^i:i3 1 

o^c#t,»##©7'p-fe9-y-i i*no©?7x$« 

40 T£. 

[0 08 5 ] ^5X^©2O07"at7fH(:», 7" 

p-fe 9-yr t-f MHR0IS2 (c«fco-r»ai3tifcM^j|ff 
oji6)Q:2'o©*^*tffi*jji^ouTo. i*»6-en*n 
©^*P42 ^-y 1 iciBjBftctt^-^n, -eti-eti©^'p-fe 9 
•y- 1 T'«#tM3^/c#^*afeyijK^tfT^ 0 

[0 0 86] CCt. H2©J:5^©lt# ; &-r-5^ 

{coi^»i8-r*. wita. yq-feytininooo 

[0 08 7 ] C©tfff*l 0 0 0«©-r-^{C>FtL/Tff 
50 tt^aj^Ktt. ^n-fetrlM©*- FZU^XZimPg 
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UTO, 1W, 83 (a), ( b ) © «fc 5 feRJ— 
<&5>J l , 2 £&ii&-rs. g-7'P-te y-? 1 K 1 Ifoof 

•CI 00 OffiO-r-^^ffiTScDJCtt;^ 1 0 0 0^© 

[0 08 8] L#>U C<DWyx$M*-FT5 0 0 

0 0 0-C&5©{C5 0 053"©1 ©^W-CL-*^< , &?»J io 
fMHl©1IB**+»K:^3&» 0 * titeiK 

[008 9] 1©*- F^Wi^X^ifc 

( a ) . ( b ) ©J; -5 ftttaKfr nJ#8Sc 2 «S©^?U 

i, 24W»outo, 

2^©7"P^^-tM-Clffi©-r-^?rMffl-r5C<!: 
&c£c D . 1 0 0 0 ^5-© 1 ©BtM-CHtrr 3 C i^DjIM-C 

[0 09 0] 11 3 ©iSM^rJ-C&J, 1 @©»I^tf & 5 © 
{C4^^»fB*l«^/j>a*^ 04 ©*§•£■ KB, 2# 20 

5 0 0ffl©7 t -^(CStr5«©^T'feH4© 

^^j-cutT s k , i in© 7* a -fe y d-i -cmmt s 

*§£-{Cjt"<T: 1 0 0 0 45>© 1 ©B#Ht?*ff-r 5 C i^nj 
[0 09 1 ] tt*J» ^f7L-f|lKt2 

^«tf^mam©#^J^fflSL,r*Jt, -en£« 

ru-f fulfils 2 rttrife^JHtf oJ^^^ttW L/r« 30 

Bki>„ m.^om^mt, as©s 1 MDs&^jitiwai 
©aj- ^5? * ? h sswfewesfcn s c t tc & s fc» . -e © 

[ 0 0 9 2 ] m 1 JtiSLfc^teWCt*. 
tfiH^J© 5 % © i '% 6 7' P -fe f "f- 1 VfM £ #> & 

BSSfttv-sa*, HSK^TJ^K, t^-fti©^^ 
c©i#j&-eB, -r^xo^u-bv tMB, 

-fe^-ifTH , t(JfPgg2^6«M$tlS2'3©^^J© 40 

[0093] -e©jijf?»S7 - a-fe *tr 1 ©#<$A#©«f 
jc*s*>ft r c » -S H2 v ? $ 3 rtf &*>ii . £ '% 6 

B, *636»C«bf9flE-r-5C£fe-C*«l/. S^Btft 

1 ©tS#te*^ 6 £ % 6*3lJR-r 3 Cii> 

[0 094] C ©*»£, if-then-else ©<fc 
^^teS^Htf-rSi^JC. thenSItelse* 50 
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mmicmf t & a 5 k 2 -oo^ju* a**? o u 

TO, S7'dfe^lttifS 
B, if-then-else ©if^iJfltT *s nMBT* 
[0095] superscalar feSWJVL I W 

L/rffic^tB-^Kti. &?>Jffi©i«^ 
IBJ»*JB<»£-e4>. WHCD^Jfi%«H4{c 
^©ife?fj*tf*-r^c £K£cD . ^-TLfcja****^* 
4tt36»tf6tti»Ji*. c©^i©^-e«. M?iJa©Wt^ 

[0096] m2<Dmn 

[0097] piHfc^-rafe^ji+ffmtt, < wt. 
1 ts<Dmffl7'a *>-jV (CP) ni, «iSt#©««t^ 
p-fe^f- (PE) 1 2 3&>6*ftsJEStiS. Mmzfa-kyV 
1 1KB^*'J (M) 13«Sn, S#7*Pi2 
•^lZKIJfWnn-^Mt'; (LM) 1 4^S 

»§n£ 0 9m-7n***l 1 tflHH»^0"fe»1M 2 
«» ^P-A;U7^X 1 5. fe-t^'IBI^^X 1 7t?Sgl3 
n-5. IfT'Pt^ tl2B, y I- 7 — 1 6 "CffiS 

^« 2iin^a-^^ ^<©*>©*^P6 

nrfco, t,»-rn©^T?fe<j;t^ 
[0098] Mtsi^'p-fe 9 1?- 1 ni> -en a ft* 1 — ^>© 
tt *««s-c* 0 . ±#st* <j 1 3 tct»»stirt»s 

if 1 1KB. mu-fwtv-fi 2icMLxmm^ni>m 
[0099] 1 3Wisnt^i>«si7'o 

Hz^lfl lOT'O^AKiJ, fflffl-7u-&vD-l 1 @# 
T'©»£Jg^t-£l^©ft&K, Sff -7'P-fe ^127 

[0100] 9 -9- 1 i«, 13 

*#^-c^tiB, n/m^v-ty-vi ixmf?2>» mm 

IS, ^pwlrt,;** 1 5*/rL-T^SI#7'P-fevlM 2 
[0101] WfflJ^P-fe y -9" 1 1 (i. yp-^*^« 1 

5^ or, -r-^r©, S)SUB«oii7'Pt^t 

12*>6, ^-^©R^aiL. fcJrO'Stfji^^rtf 
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& Q 

[0 102] 3 6CC«J»^P"feyU-l 1«\ 7D>Fx 
>Fft<Wl 8 4»^3hWS. hx>FSHf 
flBl 8tB, WW^o-fe^lM ltoitfSW^P-fe^lJ- 

[0103] 7D>Fx> Ffi*Bl 8<bHW^P-fe9 

m n* % »m war/p-feyin i~e*trr&^# io 

l3J«gi/c^ lS7*n-fe^l2mff5^t 
7P>Fi>FWMil 8^6SS»7*Pt 

•feylfl 2-^^M^y 1 3*67P>hx> PfffffW 

[0 10 4] amt^P-fe^lM 21*, •BP^P-fesrtM 

4It^/c^ *sf F^-* 1 6*/M^rft©idl|t^P-fe 

[0 10 5] »2©»W<^*^i«cS«»^P-fe^^l 
2«, H7(c^t±56«*K&ot:i»5. 
[0106] if, a^;M^ey Uiif7 e a^7 

;U2 2 5Ciotgi3nwS e 
[0107] (MUX) 2 3 tt, 

cctsjWTS#^itr, Wflgr^p-fe^-^i i*6^p- 

Jt>W*X 1 5*^Lr3!ftaStiS#^*>v P-tfrt-y-fc 

^^1^2 3CD—7?CDA*«, M»:/P-fe*tM 1^€>CD 

-^;U2 2^^nii5tirt^ 0 
[0 1 0 8] *M*U^;*#2 4K:a\ v;l^:/l^1f2 

3rj«wsii3fe^*5«HwsnSo amt^p-fecr-^i 2 

fcabtt:, #^i/^*2 40ft±^? htvi^^i/ 
2 3<DM»*tf ^C^iO, itkfit^ h#*0tt6 
{KKSP^P-te^l l*>63»iSI3tlS*^^U^ 
x*2 4Jc«#13*i, *±fefcf * h#sifc&li. p-# 
JM^'j 1 4#>6«#fflS*i&^~##%^l^*£2 

[0109] zfVHf52*l7V>jt (PC) 25(1 W2 

P-#;i/y^y 1 4tcttlftSftn»SM 1 MDMffl 
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y> hr««Bft*»o 0 

[0 1 1 0 ] T Fl/AUi/AZ (AR) 26, r-£U 
(DR) 2 7tt, n-^^y^ry 1 4*T#-fe* 

^2 8*e>»arii*ti, ^';rF^^2nct 

£tti*T& e ^-^U^*^ 7&, ^^'Jf-^^X 
2 2 irtffl^* 2 8 4<D|BtC«*n*3SWrtl<DUyxir 

[0111] f-^I*Bl^B, W»^28^6>r 

Fuxu^^*26oc Biaffl-r^sry^y 1 307 f 

»f*4ff 1*, Sl^fcfci 3 n/cf-^B^ y 2 
2^>6f-^U^^2 7Ktt»ShS. 
&B$«, T FU^U^*2 6tC»#iit?'<#y j ty 1 
3<Z>T FUX£f&WU 7^~£U^X£2 7&C#*jA# 

[0 1 1 2] ALU29B, »U2 8^/rlt, U 

^^7 7 ^;i/3 0&c«^§ft£7^£teWLt:, 

[0113] COBWfll * (PSW: Prosessor St 

atus ftbrd ) 3 IK, ALU 2 9 TOiftOllr^T 
Stf? hi, StJf^P-fe^m 2 T*<D«*£fMffiIT£ fcT 

(DlDt^S 0 CCD^fe, ( 1 > - (3) tt, ?*ffCDA 

lu2 9r?ji#^f*>ti*fc2>*{ci8sesn* e (4> , 

(5) tt % «iIWU^^3 l^ffiiSC 

[0 114] (l)^Pb + ^:«|LiIMPm 

[0 115] (2) flEtf* h :»WS»#iE<OiarR:-fe 

[0 116] (3) *-^-^P-tfy b : aWTC*- 

[0 117] (4) mmVv b : sfeaWT/P-feyifl 2 

1M 2#$£CDfc:^ h*-te» MT5£> (W^P-bylfl 

[0118] (5) vX^b'-^F: C<D¥y blfi-kv b 

*Mt^p-te?rif l 2tittffLfti», 

[0119] ^U^^1f##U^X^ (PNR : Porces 
sor Number Reqlster ) 3 214, giH^U*fe fl^H* 
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©7'p-fe 9-y t #-!##t&^3ft£l^X£-C&-S. £©U 

l&rrs77Sr?\ ->xf AS:%±*s»3B#K:iiJffli7'a-fe ? 
•9-1 l^-rs^Sfmens. cctsj/n-p 

[0 12 0] Sflf[JfflJgB3 3». F-7-*l 6^ 

•><X 1 5 ^LTiWiP^P-te 9lf 1 1 t<DMis^n^>tc 10 
s&cd bi>x £^g|S©®{l:/P h 
StlS. mW T'a-fe 9 If 1 2 C CDjlif ftijffligp 3 3 (C 
iot, SW^n-fe^tf-l l«©I»7'Dt'?1fl2 

[01213 #'&l/v ; X^24'MZ)#^©f»B l iti* 

It, fiJfpt/P-feylfl 1 J;«5g(MStiS4>cD-C-&S 0 
fflJ-?"p-te 9 if 1 1 ^e^»^a-b ?fl2 fcR— cd^ 

CiM^^'O-b 9 -9-1 2 5*. -f-^TpID^II^f 5„ 20 

S I MD^©lfe?iJMffl^tft3n5o 
[0 1 2 2 ] 02©7f?£«. D-^^^-t'J 1 

M#7*a •£ 9 if 1 2 -eft& fe©£«£»j Itte < ci 

{C<fc 0 . S?H#7"D 12 o fcMffl^T 5 C 

[ 0 1 2 3 ] jyTT'tt, SIMDMiMIMDM© 

2^©®a^;. fcj:?>'c:©2o©$aii^PEn©«S ; & 30 
[01243 s-r , mz<Dmmwmmm?:'m7?z> 

( 1 ) jEW8HlSii*»». 

[ 0 1 2 5 3 ;P-^W9P«. »JMS-et&u§|5#-t\ 
Wfflv'P-fe 9 If 1 1 -T?Hffc**i£o 
(2 ) §?H»7'P-fe 9lf 1 2*t— 3fftC«KI*tT5«» 
(S I MDMS) . 

[0 1 2 6 3 fWHT/P-fe 9 If 1 100. &Sm7vk 40 
9 If 1 2#*Rt;&3I*fr5. 
[0 1 2 7 3 (3) &mm.7u*zyy 1 

m%n>?mfr <m i MDffl) . 

[0 1 2 8 3 Wfpyp -fe » if 1 l ©fiJfflJ£itf ftr . 

@7 - p-fe 9 if i 2*5aa(c*tf-r^„ 

[0129] C©5%. ( 1 ) t (2) «, fUffll^P-fe 

ifi£fc**:V 1 3{CP-K3tlS, -et/T, Mffll7"P-fe 
•7 if 1 1 #JB& Hff *SO=>»»fWJffl*tf 5 . ( 3 ) 

tt#SlSt7'p-fe9tfffltDrp>^^ji/3n. 50 
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■Yi'P^yijtcjRrastifcf^, n?f sn-sviim^p-fe 9 

If 1 2©P-*Jl/^ c & U 1 4JCP- F£fl£ = 
[ 0 1 3 0 3 'XfC, fi)Wf-f©-7., f>»Kot,> 

rswrr*. 

[01313 ^^t'J 1 3 {C> M$IJ:/P-te 9 If 1 1 "C 

Htf Sti-S^i^- p>fx>FftfWfli 8* 
[0 1 3 23 'Xfc, #?8#^P-fe^if 1 2©P-*JV^ 

If 1 2 5CcfcoTS&£fcad, «#7*P-fe9lf 1 2C"iJC 

[ 0 1 3 3 3 ( 1 ) ttfp-^P-te 9 If 1 1 «. ^?g*^'P 
•fe9tf 1 2iC*tLT» * s -**^-r*iI#7 p P-fe9lf 

[0 1 3 4 3 (2) SSI#7"PH2 9-tf 1 2B, ffHltJ7*P 

•fe9lfl 1 #>P>©i§HH<:$£ot\ #»7'n-fe 9-tf 1 1* 
^fifcSSftS^P-fe 9 g»©^o-fe9-!f»# 
— gcbtt^tfn«vx^t'9 F£-fe9 h 

•rs. ufc^t>r^©to®«. wfflj^p-fe 9-tf i i ai 
mfe u fc^<D : mu 7' p -fe v +f i 2©*-etffcn-& D 

[0 1 3 5 3 (3) tWP^P-te^lf 1 1«. f-ZZfe 
W-r^^^P-*^^*'; 1 4©P,teS©5feaIT F UX€r 
?g*"7-p-fe9-tf 1 2KK3IU DMA*-Fi. »7' 
p-fe9if i i -2. 9 s - ^ ©y * 'J 1 3^©#* 

[0 1 3 6 3 ( 4 ) Mfflit/n-iz 9 If 1 1 5*, *gjeLfc«E 
#7'P-fe 9 If 1 2tC|£3l|-rS7 ::; "^*7P> hx> Fit 

msii 8*»e>8i»u ^p-^vi/^-x 1 5*fflci-r?a» 

7'p-te 9 If 1 2 tc«^<B36^-4. 
[0 1 3 7 3 (5) JS«§nfcg|^P-fe9lf 1 2«. 
flJ®J"7 - p-f2 9lf 1 1 ^^^jtStlST 5 "**, Jl^sn 
fcP-*;L-^*'J 1 ACOSMIC, DMA*- F-CflfrXS 

[0 1 3 8 3 ( 6 ) ®t7t5i, «»7*P-fe 9 If 

1 1«. DMAEpitffH^ -?X^ft?r*#^-^S#7* 
P-fe9lf 1 2<<cMVXm : T?&„ 

[0 1 3 9 3 ( 7 ) «±r-^-<fc ( 1 ) ~ ( 6 ) ©MS 
SiSW^O'fesD-i 2ic5torff5o 

[ 0 1 4 0 3 M I MDM©i?>M^f ^ Sc&fco 

C©T F UX^--7"JL'©fPfS77a*TfaiC^T 0 
[0 14 1]MIMDttffSh5*^S{3:, ^7=-^ 
v 9 £> ^B#tt, ajfltf*- * i C i f«C < P - 

*ji/y*u 1 4{^?n5 t w^htc^s^ms.. p- 

1 4©a^UfcT FU^KtS^Sn^Ci^ 
*fc. I^-B#^1J(CM I MDMJtlS^iJ 
cmW7 F §?a»7*p-fe 9 if l 2 

[ 0 1 4 2 3 M I MD«M1:£ftS#^J©IB$&7 F UX 
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#«»^p t^f 12 -CB— ©Ml^ttWflir^n-fe * 

[0 1 4 3 ] SSUfc/P-fesrlfl 2-CMIMD 

1CDT FU^f-^V©- W^fc TFU^f^ 

a^^l2tm5i|^ ^W^P-fey-frl 2* 

[0144] fetRC, S I MDMC iSMffl^^-T 
[0145] »2<D«W©^M»»K:i5WS«W«I7 r P 

1 1 14. r£fM-=E:!/ 1 3#>6*H**Sc#i&^ 

teasers, §i»7^^i2m w«r/p*y 

*1 l*6aK8SSti*#****U^*2 4KA*T 

[0146] ~?Jl^y*l-W2 3©«3^, 
*2 4©«JL&fcr* h-CfTtoti, «Jbtifcf* F#0tt6> 

**24fcttt»3*i*o Ufc#ot, WW^o-fevlM 
l#>&fifci£3*i£S IMDMffl©^lt StM&fc:^ 
H**fc: '0' i&Sct^tcWMai^P-fe^tf* 1 l*RSf" 30 
t^>M^*^ 0 A^U^X £2 4©*tr? I***, Si# 
^P-fe^itl 2CDfficD^SS^*J©^Ci^<fcoT 

[0147] &tC. S IMDM-^M I MDM^f 

[o 14 8] mm? p-fe * if 1 1 <d*mmcb\ ftafflt^ 

P-feylM 2 0P-^iM^'J 1 4*C*&lft3*rC^£tft 
^7^jbF^o e c©#^W7 e at^llt 40 

»f§nsi, ^©cfc^a^w-csa^^p-fe^ifi 2 

[0 149] (1)7 FbXf-^6^J«fe 
T FU*S8*ffi3*l, ^Pw^;U15 5:/Mr^i 
ifr/P-fe 2^SW B 

[0 15 0] (2) Wm^P-fe^lM 1*>6CCHJMMCJ: 

aware. &mn?vt ?y-i2x\ (i) TKgst3ti 

fcTFUX*^ :/P^A#3>*2 5tC«tt3ia4o 
[0 15 1] (3) Wm^P-fe^lM Isfc&OCtfMWCj: 

SWfflr. ggf^n^^ifnt, ?u if ? so 
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^2 s^m^tisp-^;^^ 1 ; 1 4<DT F ux^e, 

MfflJ^P-fevtM 1#>6<EHSM*«> fttttfcfyF* 

4<DA#B, P-^M^'J 1 4*>6K*HiStifcM I 
MDfflf*M^BtR3ft£<J:3* 7W7 4 l/n2 3« 

[0 152] (4) P-*;W*U 1 4*»6»*a3ti 

^uyx*2 4«:«»sn, tn^uy^* 

#«»7 D nt7tl 2tI^ott^iIl^c*, Ml 
[0153] M I MD*SCtC»fT L 

[o 1 54] siraiy&ji^tc. MiMD»a»Htesn 

fc£^ v 7 J P^7A^ l )>^2 5Wt MIMDfflM 

*2 5B, #4* 1^**2 4**6<DW»6Cj:-or-f>* 
yy>F3txS«#B*ffiAri^c CftCct^T, p- 
^jM^&'J 1 4CCtelflSftfcM I MDffl^^J^lfi^R 

[0 15 5]*&, &^\s>>X%2A^mZtiZ>^% 

«SM 0 f ftfo%*J:ft^? F*J ' 1 ' ft&tf, P- 
^7Jl/y^eU 1 4^6K^[t!im^P^^2 4 
&£t&S«3*i& 0 

[0 15 6] P-^^y^ey 1 4iC*gffi§ 

n5MIMDMlf#^Jit ilfil:^;^ T CC 
U Se>^7*P^7A^^>^2 5^-f>^ yy>F U 
^5a-^;M^iJ 1 4«rK*ffl-rJt^5CftUfflI=3- F 

^iS^UT&m^ p-#;i/y^y l 4co**9(l*JR* 

t^U^X#2 4&CP-FLt\ MIMDMttWWC 
♦❖W©«a«», *thffitr* h£ '0' fct/T 
4rtftt> MIMDj8l»7St SP^Ut^l 12p6 
CD*^##^U^X5r2 4«:P- FStlS<t5tC. 

2 3«isn3o 

[0157] £>%3A^ *-©#^C, ±IEO:gf©t£> 
^©Rj£*troTteW«, *-C!>«^)MIMDift 

[0 15 8] fcfftte, MIMD*S*6S I MD£5£^ 

[0 1 59] MIMD«W®»Tta; S«#^P*fe^1f 

8«:/p-fe 1 2WM I MD«H»D#IT*liBbr 

^>6s iMD«m*iB>6T44e»**a. 
[oi60] < i ) mw^p-fe yfii b, #m*^p 

t^tl 2t0MIMD»I*gftbfcfi fSrfe#aS&C 
A-So COttit^ W»^PH2^1M ltt, *»^P 
•i2^f 1 2^UtNOP (No Operation) P- F£l£ 
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[0 16 1] (2) MW^D-fe-srlM 2BM I MDM 
5 %K MI MD ®im#^^J©^t*@<D#^ <h L 

[0 16 2] (3)SiIl7 9 p-fe7-!tl2m MIM 
D«Siffl*^WcO»«(D3 - F £XtflT £ £ , tKJBKWfiP 

tf -T £#^£iitR~T £ J: 5 fc v;t> 7' U # It- 2 3 ifi® *) 

trtssn, wffli^a-fe^-^i i», ^as^p 
tyf 12 rrajtitr ? h * i khz y f s n/c*5**B 

[0 16 3] (4) WflSl^a-feylM 11*. (i)rst 
*:/PHz*tri 2©MIMD«Hl*jBttLfc», 

1 Kt 1 **-fe* fStl/cCi^: 

(5) WflC/P'fesrlM ltt, ^Mfcr/a-fe^l 2(0 20 

at?tl2 TM I MD®1»7 LfcC i %mmLtc 
6, NOPa~F©IBfT* E t 1 Jl:U SIMDMII©^ 

[0 16 4] (6) &mt % tm'ftHzyV 1 1*6© 
♦^Kl/fciW-jr, ^fynt^l2tSIMD® 

[0165] «±t!i$^cJ: 5 fc, SI MDSa^JW* 

^7A^^>^25) SriU!lirr*?£WT?, MIMDif^P 30 

[0166] &*>\ euiojoww*, m2<omm^mm 

4><D^?«&1* 0 Wittf, *^U^X*2 4^©A:fcG>iS 
J?tt, ^l/yX^24©iHi©l by hSrflHvrtf 
ofc#s> tftiifMSiJl^:*£3 1<D 1 If* F3rfl8t>rtf 5 

■r. 

[0 16 7] i7iSfti^t #^1/^*2 4^0 
A*f f -**»Wr*^^^U^2 30«KP*, 40 
!«W»l<'2'*#3 1G>1 b * F^fflt^Tff 0 C£t!4) 

[0168] 1 . SI MD« 

X £ 2 4 5CA*-r ^><t ^ ^t£tl> a «SL «3«WWU 
^X*3 1 (D7J^7'U^f 2 3*WHrrSbr* F£» 
*JM.&^ES0, SSft^n-fe^if 1 2 KiW^n-fe^-F 50 
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1 1 *6cD^tCL/fc*or^ffl*?f 5o 
[0 169] 2. MIMD«^<D#tr 

^ffrsfcfctD^asfflssn-cc^So com m 

■MltJBje-r&^-f-^Fttto. ccd#^*W2U^p 

[0170] ( 1 ) fs^s titer Fisxr-'fMmm 
$tix^^%n<Dmmr F^x#^n-^w*xi 5 
*/hLr^ai#!/n-fe 1 2&c8ci£Sft&e 
[0 17 1] (2) «»:7n-fe*1M 1*6<D*^KJ: 

mmx\ fiw^P^? if 1 2 r\ ( 1 ) riscsisn 

/tMIMDffi#^i©IS^TFUX*, ^P^Aj&S 
>£2 5^ctS*fi3ti^c 

[0 17 2] (3) WflP^P-fesrlf 1 l*6<EtfMMC<i: 
£2 St/S^ti^n-^JM^fJ 1 4<DB8*&T FUX* 
X^2 4&c^M§*a5o 

[0 17 3] (4) tftWWW 1^**3 1CD, vjl/^y 
U^if2 3 4WW-T Stf 9 #^U^^2 4^0 

[0174] (5) #^U^*#24*&©JSmteJ:-3 

[0175] 3 . MI MDOT 
t^WiRli^, 7 e n^7A^'?y$2 5ra, MI 

FS-tttt36S6, P^JM^V 14^6 

©^©cil p-*Jl/y^y 1 4*>6^iHStift:A 

u^2 3*sw»S*i*. cn^Ccfcor, 

[0176] 4. MI MDM^?»S I MDM^©g 
ff 

MIMD»1©|?T», S?IS^P^^1M 2tl%S 
%r*5/c», KW^n-fe^tfl 1(^, ^atHL^P-fe* 
If 1 2t©M I MD»B<D»7S«BLt*6S I MD 

[0 177] (1) mW^VL^yV 1 1». MIMDffi 
ft^ttiKA*. C(Dtt»-C«, WfflJ 
^o-fe^iJ-l U*. lf7'P-lr^l2^ltNOP 
(No Operation) F*^tf^*Se 
[0 17 8] (2) -&ai#7*P"fe*1f 1 2 (DM I MDjfi 
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-j bZ-tv b l> fro, v^f^b^f 2 3£fjHjffirr& 
fc** r&fiJW^n-te^+rl 1^60#^#^V^$ 
2 4 iCA^-T -5 <£ 5 KSfl-^^lrJfAltte < . 
[0179] ( 3 ) &mW?V*vyi 2 M I M 

d mm^%m<omk<D a - f f-r s <t . tttuwa 

•^$2 4 "s©A#**> JUl^ttfWffll^ia-te ^11 #«[ 
itf -S#^€rA*-rS J: 5 K-^A^U^If 2 3 j&itfj?) 

[0180] (4)dw^afe»ti la, (i) -cm io 

fjf7*n-fe 9D"1 2 OM i MDmm%&nutci&. -MtkW- 
^•a-fe-yfl 2vmM^v KCIj&Hz? I-;*fri?cC££ 

NOP K*SWKo-C*ff-r-S3ti«. MfftStt&O. 

( 5 ) -fe » i it*. ±wm-?'v ■fe»ti2© 

y MC 1 #-fe ^ h 3 titcC £ , t> %±Wm-?' 
Oti-tl 2-CMIMD«sa*i»T0fcCt4«tai/fc 
6. NOPa-FO^til, S IMDMfflOA 

[oi8i] ( 6 ) mm. mffly'u-tv tM i^6© 

(^{CLW-jT, £SIJ*:/n-fe ^tf 1 2t?S I MDIS 
[0182] C©J;5SC, $r$}\sl>X%2 4^©^© 

'ttfr^wu-tzfr^wm* c i Bin 

[0183] jy±-ciE-^?tii)!i^-c«, mwyv-tvV 
i i»i?K^©#^-, -r&t^w i'd^^M^ 

[0184] i5^PB»S*iri»«R ISC (Re 

duced Instruction Set Computer) y 1t"Ct*, HI 

F>?xTS»itflnfj:Ui#x.6tlS. &%3A,, C© 
«fc5&HteT*>. *2©»Wt^LfcJ;5(C, SIMD 

£. 

[0185] 113 ©IPJ 

Si Off. »3©«W©ffi^lM»c«*3*— ISteW© 

9, 1 6IOPE0-1 5*S'J>^{CEgS*l > 
©PE0— 1 5itffiOPEtMi§*ft')i><Dt-?2>. 50 
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[0186] mm* 1 6©{gifc©B^ 5»f3hfc 
3? X £■© P E -v©f*J 0 #W!J$If*§„ T nt> 

1 6©ift-£. PEO0ail#g©£X^£tlJ 
O^T, PE 1 Ktt2#S©^Xi'©SilD#^ ; S:ffl\ 
PE 1 5KB 1 6mm<D2X7%$tl , 0tftfZ>, £©*§ 
# N SPE(C^{C^X^^S(«J#W6tx. A-5>X& 

<««%Jg?f?»&. 

[0 18 7] Wlt^X^lO©^. 16# 

©P E 0~ 1 5©rt© 1 0-&ft£X££i)J*)tttt£#. 
WiL«PE03&»6PE9*"CtC«i»)(=fW*£-r5. C© 
DtPEi0*6PEi 5*-ettflub£fc.5©-c. ^IJB 
S&CPE 0*6PE 9$.-C&mts~C$>*)> PE 1 0*6 
PE l 5*T*ittukr*aflWR4-b5> rf£. SPE© 
^^^•xHBS«^S!lBSS*^©t»$gic«t:f)3ie«#©^W 
AX£ff5. 

[0 18 8] *fiJ-C«PE 10*?>PE1 5©/"W^X 
F"^ *T©l*attP E0»6PE9Jt*U >y«tcgs 

ss^nfc i o-^n^ij© i XTtmmomiimmttez. 

ife*»6ieccPE0. PEl-PE9i^n>4«^, 
P E 9©£©MfI^X«P E 0 ©2£WJ©»ft AXiCjggl 
3ft£„ 

[0 1 8 9] 011. 1 2Oc;^^XHjg©f£fi?0£^ 

r. mi i»PEra*^*ifij^'x-cam*ff 5»^©r 

-TSo 3 -Xf- h^f 7TK{*^g!)Bi®4 2*6 BP 

e (Dm$b/i*±tmiim hti*>„ pe3&hs»©»^b3 

-stateift5. flt±©*B^«-'< ^7 

[0190] '^741 ©#[^SiJ»BMS'iJif-# 

«©f±«KJ:So M^5*S IMDSfe?iJlt#«t! v [5JJW 
KtcMffl^JStf-T S»^, -r- ^ ©KST? [^Itt^T© P 
ErimDr-*.Sfc&. PE©SR»*ff5ACU (Ar r 
ay Control Unit) 2r>6$Kife£|6j£fg5g 

[0191] -?7. m i uvmrnwcwm? «, »«a 

ff#©ff#^3&Si^i&So C©«^-, W77 7 
4I0^tt> TX-feXM^ffiLfcWJiTX-feX^K 

t 4 1 ©#|S]«^" ,7 7 4 1 lCttm<Dfflfflm9&-em>£ia 
fiRead/Wr i t efif *>^St5. 

[0 1 92] mi m d mtmmm-e&m £ & s 

WfbJ«#. Read/Wr i t eflHItt^HMAA 
©«#-C*SJS^*!^t». ^K^WBibtt^PEW 

at*isi*i 1 ^rrsj©«^©i¥»0*0 127*5. .w*. 



25 

\-£W5fo^<Dmim j %*MZ.Z>±s S P E ©;fe© PEA 1 

[o 1 9 3 ] vmzgPE&mmcDtM^* ^PEicm 

•59*ff#ttaPE^6©S*ff^-feU*'^4 3 a"C 

6SPE£Cit6tir<-&g5Rff-§-^S©PE^So C 
tl«C«fc»3» aPE^±©»£«£©PE;0>6©g*fi 
-^OM*©PE(Cji6tt£CiSC&*3. /<-f<***tr 10 

[0194] ±iaff-r-«p E 1 0 frh P E 1 5 ©^fcS 

1 1 ©»£•. ^^/s^©^«:«/^ '?7t4 i *»Mt 
< a: ») , iftt©*® ^Fiffl***wn oro*5. 

[0195] _LI3M I MDM#^>Jlt#^-C©^> Ff* 20 

tw&m&fiK s i MDmmmm-co&iw&zx 

». #PEI0rOiiflBfSI^IBKC{S6-3****i. W 
!S#£r-S. 

[0196] SERKU*. K^^* 5 4 0ns "C^ff 
Wft«fc6r. $WSP EWCl5^T^l»^-2 5ns^« 
^ -f/Ul &&MZ<DltC 5ns ©agA5ff £ 
if -Si. 15T5tft*:3PE»ffl^^l/*ft3 

S= 30 
[0197] f ©fcfe^V^^T^P EilJR'TM'S 
WU*#±iCT£PE£ lofcg-SC P 
EFStCttl PE#©SI3iU:fr»£t;&< ±f3WTtt 
M«PEtm«PE5, P E 7 , PE9, PE1 
1, PE13, PE 1 btmR-t&CtteX.VSSmtfJ: 

[ 0 1 9 8 ] * fc, ±IS«ri**P EO-15 (DUmt 40 
§PEt# (0-15) SrB^iUrt^*^ CMi 
ffc±r&PE*i*S«te, f»PE©SW^i^6 
ft t > . Htf r tfifflgt U/tPEffM^i 
tSJJ^B. PE#^4. W5PEK#i5f-* 
©-^0«it5Ci-CjttitfcP ES^it^Ci 

[0199] ^3©^«®M7'U-fe ,1f©Sfei;(C^lS 
ffl"C^5 0 t&fcfe. 1 6#iK<©PE0-l 5KWIH 
*-fXa«l 6iy±©£X9£« ! 9tttf5«^ ; £#x.5,> 

£X 47©8fc#t 1 6 <Di§m(Om^. SPEO-15 50 
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tcWOtftfSCiflSfH**. mtf3 2©£X?£»iJ0 

ttw&*§i=r. spe o~i 5ic2 ^x^rofnowtn 

[0 20 0 ] rfctofc£PErta$©2o(Z>*X**&ffl 

r-5i*. *n?n©i!Xi'^it5fc»{c2-5o^ 

jB*^rtftJBfiM#*©*ffl^. *X*1&*X*2£«- 
*|ltTt£it±l3tfc*J£^DI#££CiK:J; ( 0. JWfiE 

[0 2 0 1 ] L-^b. WU^X^ifea^ 6©*§£\ & 
PE 0- 1 5&C:fa^K:tJ<9ft-tf<fc ; 5it£i. ZXVZ 
IflSW^PEi, 2ffl«»SFOPEiJ&ir#S. § 
P E#§&*i3f-o 2 o©£;* 1 £ d?X£ 2 it 

si. izmntzm^ui b^cdpemk 

ifEbift^. ^0 6^©PE*SMift5. 

©1 Offl©*X#&SStfTr£^iR^ttS»i&S. 

•e©fcst>, $^9i £H!t r i 6 -&^r **gc s& 

U ***2*^TtS^tt'<^X|sIK£tf!fl!l>T 
1 0 ^^©ft^tcWO WZ--cm7 £ff *.WURfflh?*x 
>i bt 2 6#30iJ©»Jit@«i b-cffiffl-ct /< 

^^•x@is©ffiffl/*ffiffl{*. ±iatt««}f*Sic. ± 

§B«8!lHK4 2*jSa»r*Ci«:J:>3^Slt?#S. rfc 
1 4®i-ri.tti©ai, SS'J@3S4 2 K^r 
©peo - i 5timsh-e$>2>tur^j'-<x®m : $:m^ 
r ^x^2*®ar-s.ttii©B#. »B00i84 2w:#*. 

6ftTt,>S P E©ftffl/#Nj«B©tit#R#>6 PEO»/ 
[ 0 2 0 3 ] -XCC 2 #?E*&^- I- - ^**fr£©*&^£m 

t, ©77 r&J ^?'J73rai i ff * fa © 2 ^t«i ft ^> . c © fcfe . 

HI 1, 1 2t^tfct&^f7T 4 1 *>St^«-feU 
9^4 3 fe ( ^j77[&Ji ; ff75|fi]©273lfiI^'i:*i^S.» ©J 

mommt*:^*- z t . 1 acss y > ^is^-c ipew 

±©*t^i^o/c©5c^L. 2^C3C«hf-h-5^Sf^'C 
«ff * S^{iJiJ##±©*fti&5. 

[O2O4]013fC8x8©TU-r tCWSt?--f 6 
x 5 ©£&S£» 0 W/d#& : &7]Rr„ Srtf u 

r». 8ff©PE?u©^%. etftSOBiir*. §pe 

* (X, Y) tRtitSi, 1 #7C ^ ^^©ti^ 
iHI«CC. «BfWKttjfcPE£H«>&<,»<l:S«c*4£ l 
PE (0, Y). PE ( 1 . Y). PE (2. Y) , P 
E (3, Y) . PE (4, Y) , PE (6, Y) ©6?f 

[0 2 0 5 ] ?ij73(SjiCMLr«PE (X. 0). PE 
(X, 1 ) . PE (X, 2) . PE (X, 4) . PE 
(X, 6) ©5^J#-£ft-e*lig«{r£&S. Mitt-jfe 
PE?«J©PE (5, Y) . PE (7, Y) (H*. x 



27 

en) ffiffimom pe (x. 3) . pe 
(x, 5) . pe (x. 7) B-en-en^iajcw^* 

[0 20 6] <$iCfa±Oft &9V®$£tc*& p e ( 3 , 
5) . PE (3. 7) m*i£#ffl£tt^03ttr*''W 

■fe * *r*mMt &mt>. 1 ^ y > yfe^^gstffcWi 

[0 20 7] 3 ^7C«^f - h -^^^(OI^IJ, ffcit© 
[0 20 8] ±IB^V^^BS§«P E £15!— Xfclfc 

#KSSPE/ch i p©fc§1%. 3£{CW/<;*©iSj* 

[o 20 9] ^tcy-tyr^-fe^tcMbrsiBjf 5„ W 
£ U r * -r l 6 #M?*J© l ^tc y > i/rB^-©M5>Jtf-#^ 
%Wtf&. JJBWt 1 6 -&M?iJcd 1 ^7C y > ^fe=r§Sff 

i£8irfiJH-y--f xi o©$&»Mt ^m^m-ftc^ c 20 
con ±&mm\&fflfiftWL* ^-Mt*?. speo~ 

15^P-*JWt'J (LM) *J$-3»£. #:±£&o 

[0210] mm&wsw a xb 4 1 -?© * ^ * 

91 hfctcmcf- it ifitm Ztxn^&ct %Mmi<tc X 30 

[02ii]-ecr% f*±tri^PE^*sit^ m 
PE©a-#H^f*y«:. Wjurt,^PE^ffiffl-c# 

[0212II1 4tC 1 6£»J I^tcV >XMlt?©& 

■e© x - 3 X;i>£j»Jfi-*« £ tt 5 . 
10 2 13]^ Fnllf^^Sitlxt, P 40 

EiJPEO, 2, 4, 6, 8, 10, 12, 14©8£ 
£&£„ gPE^BP EC^PJOP-^A-^-ty (L 

JC^icT-Si. 8#&?Ut?. SPEOP-*;Wfi4 
4©5g«#S2{§££r£. 

[0 2 1 4] WH-^^X*S5©»^B. »PEI:PE 
0, 3. 6, 9, 12iL, PE0BPE1, 2©P- 
^l/^'J 4 4£, PE3BPE4, 5©P-*^^- : e 
y 4 4&ffiffl-T &££«:<£*)> 3fg©^*y^«i^ 
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[0215] CCt, f©PE*ftlh£L, £"©f»P 
E*s<t'©^±PE©P-*^^^ey 4 4*affl"C^5ffl 

icT&frzwg.'r&ctipmmttj:*. *-rea»PE* 

PEO, 1, 2, 3, 4, 5, 6, 7£U PE8-1 
5^M£lt, PE0A»PE8©^*U*. PE7AS 

pe i 5©^*y£GOTTrsc£R:L-t:fe.ft^. *r 
eatt-r -5 p e »±i 5^* -f x oc *i w s mm%& & & 5 

peo*6pe8 ^<D®mmmm*m < & * . * ©fc#> 

T * -fe X M*B3S§£B#©* »?»- ;Mffl©te***at L t 
[0216] ±iBW?B. 

6m<D$z?&$><o , -eti-etii^si^s^-ty*^ 

4, 2, 3. 4, 1, 2T&ofciSi%, S»PE!JPE 
0, 4. 6, 9, 13, 14£&9, PE0BPE1, 
2, 3*PE4»PE5S, PE6BPE7, 8*, P 
E 9 BP E 10, 11, 1 2%, PE14BPE15© 
U-J})Uj* * y 4 4 *-etl^n«fflT-S>o 
[0 2 17] C©<fc5iC, *M*»c 9 # 

aL.fcji«B#W©M^6. £-r©PE#ffe<D4>&< £ 
3 o© P E iCT i> -fe *f 5giS*sS:W% tttiBft 6 

■r, 08§/fas£©ii*«8< o cn%«?«t-sfc25, m 

itIPEO, 4, 8, 12(DSPEttiPE©e*3P 
E^(DMffi*i>%. fte©<SSfe##PEBB5©PE^©g 
Sg^ft-oi^fcPS^L-. *t £©#!&££ ^©fflDtf 

y >^*tf c^«-rs. -r«cto^ pe* 

[0218] CtiBfflmP E * 1 » Xtctfe#/c» 
•^fCfeWMife-Sc 4PE*l-o©9=-^XK:K 

?-yymcmit)Z>, ctiKio, T^-fexmsg©wo^ 

^tCtSjafitiBTiK^ C £#ffl*S. f X±tt 

6tf. ^©|algg/K^miL,T^3Sffi©<ST«E&< i 
C£A^a3S5o ^©fcfe. H— ^^XfCffig^cPEW 
T'B, ^tOPE^ft«PE0O-*JW ; e i J4 44tt 

3©M^-5 £X ^^©^©m^ttBi^-S. 
[0 2 19]»2 ^7cl#^ h -7X|§^©^* 'J T 
^^©iS-g-^^Tc 2#7C©*&-£. f*±©*T^Bff/?tl 
-Cab-So -e©?c^, T^-fe^HJK^f^FoIi^I^KIS 

»s. ±tai^7cy>^*S^-e, ^^xtcKtfscife 

#{SbT, PE4:yil'-f>yifc^, 2^7C©H^--C 
^>Hil©C£*U^Sc 
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[0 2 2 0 ] Ml 5&C2 x 2<D?)l>- PE 
(0, 0) ttttOPECDn-^^^U 4 4*s*Wt* 
5, PE (1, 0 ) iPE (0, DBPE (1, 1 ) 

«0«BW*tf5c:i36SHl*So PE (1, 0 ) £ 

PE (0, 1) «{*lhT£fc«>* ^;U@B4 6*S 

[0 2 2 i] 3 ^te^fr&scw i/"c k±mmtmMte 

So 

[0 22 2 ] ^^^^^-^W^'JT^-fe^ 

a s ^ r« - * * - afigB«a>^s*s^s ^ ft £ 
tea, *»a^K»j«?r*amgi»*ffiflii/a»ti« 

[0 2 2 3 ] «&L-C43Sn*63^7C«C"rS«*Bl 1 
6{C^t, S8fttSPE4PE0^7il, 20 
PE4PE8-15itl><!:, S»K 1 ^jcT^ofc^ 

- * * - <d wmftm & * * . ^ pes- 

£P EOy * 'J 4 LtttSTi C i#HJ*4. 
[0 22 4] t§t)%PE80P^iM^y4 44P 
EOaWSJBU PE90n^W^V44*PEl^ 
f^fflT^). »«SK0-8. 1-9, 2-10, 3-1 
1. 4~12, 5-13, 6-14, 7-15*«JBt, 
ft^Ot, y^eUT^-feXffl^<^ibr±IBalflS?S* 30 

[0 2 2 5 ] »«PE * 1 OCD^ * r/fcEStrSW 
^OEtKKot^rSlWTfto HI 7^2X2CD40CDP 
E4 7a, b£ lO0[)f^4 8 CC^fcW^cDM*^ 
To PE 4 70*J?a-^t?9 ?°4 8rt^cI5g-r^ii 

spEHi©a»oa«K©E«3&sa»fftm*- ^£ 

f*ihPE4 7a^^^ a X-r^>eK^#iJ:P 
E4 7a©±«i»T*i:5icB*r*. ChfcJcD, 

[0 2 2 6 ] [U«^ MPE47aOP^^y 
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